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1 tcK^O^S. 



2 

h^&m$.m4i,zw®,<vxm. 

$)!zji<r)mmzz.~>x&tfL%ixz> z t zw&t-thm* 
muzmwijm. 

mmz&^x*? < jufxmtmMMffltzm^x . 
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immms j miMM^x? tmrnm<7)wm*fwmtm 
zmm-thzkizi&ruj x*-)vw&.<r>^-7 h- 
ymzm^&m&mw-x^? h^^m-r^m^. 

*<jMztitt& t«faj£7°n 7 r 4 ^* { . 1 Sf!<OV"<. 
/Ufc#tf5£To:7T4/l4;:±9«$$*u **olS?&0 .10 

mttimmn^m^v-x^ hMz&-?x\wni 
tfz^z^t^og&izx-yxmnzti&ztmmt 

1 0 ] 3t^W#fe^^vx^ SrfOffl-ri. Zblz 

-?X7£MLXm&Ztl. Ztitf<m3yh7Xh7 MV 

mm? y h =7X Y 7 -f ;PA±{c^iJ/r mIE 
7 w /UAO#fifi3fc£fT 0X0 iz-tz z b ■kWSkb 

mrnmrnzimnnm. 

mxmi 2] fiie#feaifp-7x^^ teji^x? 

s^jmoicie^o:^. 30 
[fi*« 1 3 1 is 1 y wasmztix»&iH*m 

-^®« ^^sjnia LTM^ia-c^u- 4 x^-^mm 

b > £120** y I*){;:f&i2;/W Xtr-jumiSiTUJ £ 

c > mmnwmitmzm^ *x . t*iE#fem# -?x ?r 40 
w # iiwv-r x-r-jummri^t o&ftmmmem 
zttmtx. 2mw{&T]s4*±siirt-&fmb. 
d > mii2WM®TU4 zmmo^-7 h-y-mmiz 

<7)4fmfrt>fS.&zbz%fmb-t&jjm. 
m&m 14 1 mi&££wmm%izx ofti.titimszr 
n x*r-)vm®r \/4 ft? y e*-? izm&mt> fix 
mtitmmzmri-thz.k ztmb-r zmxmMzm 

imim 1 5 1 mimmt* z bzim 50 
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b -rSifl*«13i=f3®0^. 

feJS^-®M#«^M^MSlfclS£$rf»lffl-rS -I K J: h 
#7-Wi&<r»\-7h-ytt. : £'rti1j&lzt5\^X. #fe 

fr^im&&^<7>-mwmLfi^f8Lhzb znmb^z 

<Dit&m%'?x7tfm«izimztL. t^>. »&3i^v 

4om< i: & 1 mm^7 h Ltmmtt-th z b 
b h m$muzim<7)iim. 

-?x?tfm«izmtii*ti. Miefffesi^^^o 
^< i>~mimmttmmim£mfj-rzizifciL~> 

X. #BX<ofi»«^«^^BSRfl£§l^n:fircS«iil 
^. £ fc lc J; D«EjELfca»**r& i b Zimb ~th 

[ifc&Mi 93 an^^yrtfciE*$*i-cv^iHai 

mi-&zb££>omM7-w&*:^-7 h-yfctz 
jjmz&^x. 

b) m2<7)^=eo ^{zm^wsi.^ 7 -mrnmmr u a 

c ) H^HSW>lfcittlKBIfc:bfc*«^, H<iiS«e»IWv 

< t *> 1 a*»«K»e»«v^ ^ r u -f «o®^<o(aa 

^7 h-t S i i: J: *)ft&.Zti& Z b ^WLb^hm 

immzmm^iim. 

im^m2 1 1 Kfia^^r< b t-ao^L^wfe?!^ 
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[fS#JS2 2] Zt>lz. WiimmzmrtZizftiL 

w izi-x'izm^ti^m:mi) i h'o . luteal 

19£fEiio:Gr£. 

[f»^2 3 ] £M Lfcffe$lt7X^Tk^ 10 

a) ^^tfeit^?71/^^^M 

b ) &m£i*?toltt$tif:Me*Mt3XV&1>mn 

c ) tfjgro*^fcj:i*ft*flw>4war< k t-^-kittS 
ffi¥®B^k LX H*mF?X9 T co&mt: 
$3S.-?Z&!mb. 20 

e ) £MLfc9e3t97;t?ri''r0)#«e>B&Bf£e> 
«*fl[ kJt^LTs Wjeo»/|vg[ J: 0 fc *3 v . 

^23tl2©<7)^. 30 

[»*3a2 6 1 ■«nB«*/N-7 h-ynctimtznm 

Zlxhi><nx'h'>x?>v *--?<r>* : zv\ l zw&%tih 

««WWt:*JIWBW5rjft7 , o 7r-f ^Sr^JS^ft «fc -5 fc 

mmztvtz&&< t i> i o« u* »->fBMP»nK«rr w 
[w*JS2 7 ] wmz^-y b-yikf&mztfimzti 40 

•S i> <r>xh ->x a y ir <7)p< * 'J fc£tt$*LT 

(SJnais«T&96k*iiaT# * is *i*arv > t^o wfesta 
tts^2 8 1 mimmzum?)-?*? t ma? y t 
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[M*H3 0 J 5J«fir< b t locoTW fcttGBft&>6 

[it^3 1 ] ^-7 h-yitzti&^zmwut*?- 

imm3 2 ] mmb tes^x ^ t <vmmmmit 

n&bmmfmzm&M^v-x^? b^w&^-t 
^fV7—x^ bivzm.'t&w-y&kifrthvy?' 
^x^mm&.^im-&m^it(7>-mmLX'm^iix 

mzizsm^u-x-y-jmi&co^—yb-y'fUj 
&. 

^wmiMzmmco^-yb-yitizm-r^. mz. 

SO) , ^H^fci^r^X^N-^i^ojE^fflMtc 

btfti^bz-yx^z. rvjxir-tvmmi.. 
-yh-yit (MBai&ttjm) iz£*)2Mmmzmk 

vN-7h-^r;Pcfi»XA^ji2^i^-?-c. aj?3 

/s-?b-yft.izte^xi±. &&te&mmizi(V&t&. 
£fc. ^LTfV^fVXM.izn^Xii. J\—7 h—yft.<7)Jj 
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•vxtme&mm m®.T%\.ymR) t^^xy-)v 

r>X'tfbix&. Xjjm&<?>&£HZ&^X . 7 

izx o . 2mtxj)wm<?>tfm?&Mz 1 ^oww 

-1**7 Srfc. m&J\~-7h->1tTJU 

ttffi*5rvv&«) £5-*.&ftt. «HhWta&»9, ##WJfflft 

mm-th web *) kbtju^v XA«iik 

fcffifc«*0N1*o. CO^Ji. jSr/Prf 

zcoms. -^<r>±W5mifmm^hixx^h. 

ZiUtMm-Tl-f (dither) fefc itfi&^ifci£T'& 
.§>. R.Ulichney^ r^^/v-? h-WLj (MIT Pr 
ess, Cambridge, Massachusetts (1987) HXX/. R.W.Flo 
ydi:L. Steinberg*: 02fc# r^/l/>f^ir-;lAi« 
JUT/U^UXA j (SID International Symposium Dige 
st of Technical Papers, pps. 36-37) £#Bgco<I£:. £ 
COd fc, FloydfcSteinbergfc <0£iFl>!fe&t** r W'4 J*^ 

iieMHOx -f if mo^X-mm Vvb ( cl ustered-do 
t) -7 r 4-9'3£&J:tfttttK<rh (dispersed-dot) -f 
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(4\ lttftflU *3(7*U2\ 0*qW93T4>*i*. =5: 

fc« ZcoffitmizJ: i:<7)-C# £ 

Ur^T. ^*>-£*#<^ftf4%l:9£&<7>W<^ 

-rru >?<7w%}m%mmmx'& s 1 <om> 
Mm-thmjE^mmmeu^x'it^X'^. musk 

vl^l 0 =5r[Sieo^^*nJlichneyOli^: r#fej| 
WTOr 4"!f*&3j (Proceedings of the IEEE, Vol. 7 
6, NO. 1, January 1988) izi VfmZtlXm. 

s^r^twj:si: 2<a (neo^o) mmim<?>*- 
frh&hmmzmfc&m<mm<D±?+i:imt*5-z.hz 

yflW>feft<OWa<OWtt*ltflWft. /cJtX. Ulichney 
<mm-T tmmitm (perturbed-weight) PHteita 

$^^j$Jgl 0 fclit36»(CjIfcH*irc (^100m5i< ) 
30 55tJd. UlichneyOIEEE^lStCtJV^T^^iXTVvSin 

"T4ii:(cJ:')&t«iMI*1lljE-r*^<±B$*ifcl3 

$ ^>tC. Ul ichneyiJlt/Floyd-^Steinberg^cJ: 0^ 

wtzti&mmmm*. m&om«? rjt^^^j mm 

40 jeWWa^fcttflBB-C*^^ HQZ.X. Ulichney. Floy 
dfc «k tfStei nbergtCl *) MffiZil h^i^trt^X 0> 
»»MHfet:iJV^T«. *^T(4i^St^v^^3£±fe 
J:tXjg»jl^coje^^A>ftS. Ulichneyt4»fe3i 

0 ^ t ftHrfitt?"? >«4U1 ichney J> -5 1 t(2<e«Xiff>H 
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tiw$.Lx§mztLX^&. Ltztf-?x. mm. sun 

ivanfS<7)*ffl#^F^4920501-tfc:i5V^-CJi. mW&n? 

ncm^A?i) i -mt<7)-'<mm.k Lxffi&x-zz. 

Z&—ffif^W^^-ftLfr<7)ls'<.Mz}5^X L#^ffitc$r 

zcr>iir&. piimttili&tztfmLXlttiliO 
-*/M 0<g<l ) 

iz%&&%<7>mtt:*tz<7)iz®mb%im$:m n 

fc. CT^ti (UlichneytCi*) flBUfc££ttofcK£ifc 
»7 4 *\ 3MEH*ftflS4920501-9- 

fcfctt* r-/Sal/-y 3 y(:J:S7--;KM) j 
iOT;U^'JXA^i:SrMoC:tT'$>S. — S\ ££fcB 
A.7D7r'f^ (7-'jx) JJQftLfeW 

*> 7 <r i t= x ^xmmconem^ 

■5CIT7 >f vi^siyi t , c»^*ufea«flWHaw-'^ 

v £ 7 -r ^^S^M^Ta 77-f^t ABSOSA^ 
fc***»£fW LXmMO&jMtZltfr&ttZ®. 

* 3*i .ktffiMfc J: 0 , 1 fc 0 1 *jmt**M*#& 

«>7<ow»arAajAiftt*«i"cv>*. mm 

4H4«««*^l'-f x^-Jl^Bfcov vCj»33r$J«fc 

8X8IIS) ^wh-yx^'j-yjffiitstl 

JE*0*«3MWiR« ( CDF ) tfil&ff feil&^i: tffftir 
$ilTV^. UlichneycO r=ris9iW\— 7 V— V^Mi 
(MIT Press, Cambridge, Massachusetts (1987) ) „ R.B 
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ayerCO r^feHS«^2 U^^^Wg®^ 
&j (IEEE International Conf .Connn. ,1973) . tJ«k 
IX. G.C.Reidtf) r#x YX9 U7* hm^ro^Axlf 
-f (green book) , Add i son-Wesley Publishing C 
o.,New York, (1988) .page 137£#flSD£ . &JBCDF 

it. ;v-7 h-^B^#^-aoio%^-e^^:<i^)io 

io Tti. *MmttM'*?>. mz.H2S6x25(>wmmK 
twist**, zuzzcoztit. *aj«tcw*sn*i' 

20 SK*SfefcJ:*afs B«fcfch.*lo;l$:v* 

7fcB»ff S&5010398^fc:;fcvvc{i. ^feTU > 

a v-mshtizmnz, &mizm&tzimwftmx'Z 

30 z>£oizffij8,ZtiX^&. -ttctvh* z\(n~?x7\$&& 

com.Mz#MLx&&&#zi t izttmt&wm?-? 
zzm-z^nx-bh. m®rr-?\m«\,zym 
ztixttttm&nr-fmitwzu&zti. zmz. m 

^*ffl^ftm4924301-tt^$nttJ0. 3^A^r 

wmmtfw&z tix . ztitfx ^ u -^^mst 

x^U-^*^fi£$it5. r^/Hi-^7*a-b./-9-«. 
50 tJ!5l«04fe>'N-7l — vgjJSJtcistt&Hfe. >-r>- 
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1 1 

7|tfflf#f» : m4342046^i±Bfilll±l^atJoV^ 

ttm~t&®:mzi5^xw8L? * )vj±±.izmmzti. mm 

5lU:fc:i«LajSit*^5-SflW > ^35mi*9— ^9>f H 20 
^#fflj?4657831^li¥iKFW®®k&fM ^7 5: 

m^xft&ztitzm\<n£&T&izT&m-h^-7 h- 
&. 
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«£ fteiHFFfc J: 0 . teilllf*±fcE3t$ til. . 
fcttftfc-*-* 2flP*>--*HB*fcfls*rt:*>«c'v-7 h- 

1±tCJS5t^ffliE$r®«^Jn^-CMStT. ^^^^ 

hkott, 7v4^7-—)vw&.<r»^—7\ — vvcsmm 

<?>7\s4 w<.)Ugiz}5\^:Lz^mtt.zti&mz^ 
v^Mzmsthm^^iw^v^^h 

J: ->T3BHT#*. * 
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1 3 

K«S*VC ^Sff 9 ^ffiS-T £ BfJIk Jt$2 

(CDF) *se55-r4ikfcJ:oT*«lffv^^*«iE 

»fc*Sv»BW«i*Ht»®3*b^ 0Ulf, 255 
*> . 

mam. LizimmzM* jcwests^* 9 izm l l § 

*. £*>BPUiRGB <=fMM) A-7b-y« 
CLttl^nWnyh^xNwSi-^ <f;u&± 40 

4 xdr-Amm^izn^M^^ 9 z 7 4 jvmm 
«sntv^ ? 4 )vj»7 *y*9 zmm Lxm&th to 

1 mii*mHzfe'*Xft&LZtitz i ft&&&i7 ><r> 50 
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1 4 

o-^-h <tt£*ttH> Xhh. 

m 3 Hii*&gj£fiE 9 *&mr?x 9 zmm l&s- 

7 h->fc&Ti;?/umW}i££^7u-1-v—hX' 

%a mii*muzm 5 n&tm-?* 9 z&m 
z*-fmx'$>&. 

m 6 mam 5 atz^rtnmtznt z nem^-?* 9 £ 

^46{cTf6j#Dfl4^ (concave down) COv-^V^— 7^3^ 

Jt«)tC±|6l§iyPK (concave up) CDv-^V^-T^Tf^ 
SSrftffl L fc W^Mm -?*9 <F>3tmiim*7P.'ft.itbcr) 7 
n-f-Ar— VXfoh. 

&\<m\zmm&&^~?*9 commm. t mmmt <m 

izzu&zti&immcom? ybyx bm&&u~?x9<r> 
m&iz&vzmmikt mmmt <hm& z^-trnx-b h . 

mmt^7&-3~^-bX'fo&„ 

1xhia<. r^fe^j R.uiichney^cO^S 
rf^W\-7h-yft (Digital Halftoning) j {C 

-7h-y-fb5»i||3S$iT.S. SI/U-fX7--/WMX 
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«N t m tfrZti£ <0'hZ < , 1 OB-lb' y h 

fc. #100MSod*><7)TJgAffl*5c:coL^v^fflJ:Dt 

gfcrfcVvCL^ffi-ffrSfU.*:. -r^TOffiOT&gx 

£ t S b* y K> i cr> L # V ^ffiKttifrT &&Btt*r 

y i: L&t tllz&VXW W—xi 

SI*H«#»WI<&S8iT r 8IS&<l l !iDI»<'j i?Kfl§ 

fflJU&KWO) fcil^es^oK (KfflmfiKWO ) X' 
-/WHC£<7) X -t h t # C . X/2 i; 0 * 



(Ti-o^com^) f (x.y) KJ: 0^$fx. & 
fc, WfeSt^VX^Jim (x.y) SfttC. £tt 

(VN-^h-^aSSfi*)) 2ffiMi(ih (x.y) T 

raLT. Btr-yMMwvsawf <i.j)<oi§£tc 
( «M5 ( i . j ) x°m*h a * t£2* ^"^oau&p 

10 &&) . *filHr?X?TWm (i.j) {4. f (i,j) 

vmnbhtthti&wmtfixni&rvvY (£« 

«>±fcfBHT#6J:a=Sr. B b'y HSKWfcfr*. 

- yiwmtmmncoikmizm a.i) z mm^zm o 

jg LXtiio ■! k fc J: r> Tftbtit >- 1 KiiSSft*:^. 
09£tf« 256X256<7)8b'y hS^ffltBflt^MB^s 128x1 
28<08b' y hmggg-?X7Z$im-t&ZktfX'Zh. 
20 * , -561^/1- g tffeSfvx ? £ L * ^ HItffc t 

t m t^mco&mmx' 1 o *>j£a»6flwts*n: ^ ^ 

* . 0 1 1 k ^Jt^ii#^a wc»2r 

1 oM^3&«** < «r*-*. 0 wW^3&«/hS < . 
p (i.j.g) (i.j) tJi^U-f V<jVz<T> 

30 ^■C0^(7 , 'a7r>f^c0ffl^^f. g = OMftUc 

ffi^L, g = ltieKffl^-ri». Lfzifi-yX. O^g^ 
1-C**. B^&S (i.j) tfett-SSlii^fa 
W&f (i.j) ^ffl2rfi,jT^-rc:fctcJ: , 9. NxNcO 
2fflB«h (x.y) tr.^ro7r>f;W^fi6oTJilT<OJ; 



p\m\ n\ fij)r*ct {{s - mil)/^ } {(y - 



(1) 



STCfc *) . rect ( x ) {i !x! <l/2T'S>ntf 1 X'fo 0 . -t 

u-tx-y-^mmco^iz^x. ftm-t6 2mmmin 

(x.y) (i-e«0^rn7r-f;^«oTmTOJ:o(c« 

i.o = g<7)ffl$-^rrs^'U-fX^-;WH«Tt'-f f (i. 
j) CC*«*6*iB*K:ovvC. 2ffla^TU>f h (i.j) 

iz&if&jtm-zwmit (i.j) {astfctts g 

♦U'VWjItro 7r^f /Wi— ONER. "Wrfc^flffi 



jMWWT'fi^^i!c^* 5 ^^^^rtt2ffi^-^ y(^5rS 

mmx^zif. m&&M'*?ykLx%it>ixx^&i>(o 

n 7 r >f /HiK/Ugi (c;WJC-rs jitTa 7 r -f Mp & \ * 
<H>*7)MVltinX:0£UzW£Wkz.hZkizJ:-?Xffi 

*mmm { 2*x'h&m&. Ag«A g = u/2) "ici-? 

50 "C^-t'oiX, K/PgiA^l^^gi + AgtC^^^tc 
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1 £££3*16 0 <m.m 2 /2* k tah . 

&k% (?>&7U7 r 4 JUemfctim^- 6f££m*: LX 
OS. .I<DJ:?3:&»TW <2*Tl"f-CI«r<B£ 
yhTW ) ififi&mg-?z.9Z<r){><r)X'foh. b^o 

<r>M. £Soi^/UgT\:<oj&iTW#L&o<irt:$ 
tth t § iz£.t& 2m^>ifi^m.^Mznm-rh^ 

7 u y 7 -f Mzm S-T h 1rh X'fc h . 

z-kmzmLxmmLx^& . mimtwsi»m»nm 
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for 
for 



tzttmffiZtiX^i, ±j£frt>frfr&J:olz. filig 
-l/2T**i:*fc:fe*;fcfc*. **itt. ^<r>%(T)mz 

TW^JSWRSfl-a* 2"ttB«fc:*snT3!8fX4 £#>-c£> 
S. 

fffejt^vx^amTcoi^tcfii^sns. *-$\ 50% 
#^^*»it,4jR$ri s zixtmtmmmby < iv-riz 

Xf7'71 

frffW ^7D7r'f;PP [u.v.i/2] 

x\ u&£Vv&$mztLt:mmx'fcK> . pij7-ux 

Af772 

SKX^h^P Cu,v,l/2] £Wfe38#7^U;?D 
(u,v,l/2) «r»flL"C. £r*/<? WW>' [u.v.l/2] = 
P [u.v.l/2] XD (u,v.l/2) «fitt»7^^ 
^li*7*D7r^;^^ h/W>' [u.v.l/2] O^i^r 



b^oZbii. 33SHiWK=*3kvcBR9fc«flW%v*fc 

*rafc*»vc5S4U**tttc**. 3r»«rfctf. *fife 
10 T'£>£. 
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5S 



77*3 

P' [u,v,V2] OiB7-UxSaU*ffV\ p' [i.J.l/ 
2] £<OpWiM^24fi*K"e«$rV>j&*, (45 

20 *»KJlff=SrTMaiSWtt«:ir^6. 

Xf'yr4 

mffigle [i.j.l/2] =p' [i.j.1/2] -p [i.j.l/ 
2] ^^USSr^Mri^'f fcifA. 

#a«o{aatcfcttsp [ij.1/2] cofitc^oT. 

^Xe>0l3.mie>77Xt,zmL. ~$-'<-X<r)\\£m2<?>-7 
yAlzm-tZ. &^X\ #B*<»ti«fc:tett4 e [i.j. 
1/2] £0ffi^#$^^T. £*i£i:ofl>?5.Xtf>4» 
30 O-r^T«0H^?rJiI*#f-rt-5. 

A e c7>^f<i^Ei;S^t5 ( A. =E) . wOE«i. 

Ztl&. **J» 0 <J&1<9?7;*) t-?OTJ4A e =E 
•C?>0, 1 {&277X) (COV^TfiAe =-ET'?> 

40 /h$UpJI(eOffl) ^-r^Bs^-r^-coic^i. 
titz 0 o^c 0 tzsm, $ 1 wsBt fc jfi^jt l < *f mor 

?7x<7)m?jbi>, mti&mtmQ&ztiimMktttz 

$ fete. iw*jj^»«yi<^>#j«t»TS**fe«> 

50 c [i.j,v2] •cgsftssarn kmxn&m 
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^Tbad&farWjS^V-f P^;K7)ffi50% (g=l/ 
2) TLtvMBftSftTit&^rco-M/Mi. p 
[i,j.l/2] fcU?L<*4. 

vi<?)i a tc LT l^/l^tel/2£*tj£^6j£:r 
n7r'(MmtSi: 1 ^:l/2+Ag/l^-<l/^ 

<H/2 B £HX6. -&£<iAg^l/2 B T&S. £4>£. 1/ 
2+Ag/i/>f ^w:»j£tl.^ro7r>f;^ 1/2 
U<;Hd*tffrr&;£7°n7 r >f /1^>£>NV2 B <100 £ 1 

6 mmm 0 <?«fS§?>a!«{ 2 . l/2£Tu 7r-f ;K?)fgj£ 

—mz. g+Ag i"<jv\,znmth£y°i=iy r a m± 

2 WtZTFtS. otzg UKMztfm-f h y rA )V 

££"C. A- (±18) 12. 0£lC:^sgo 
1 £ 0 iz$&£th i i: oiD, fgrSfSgco 

glzm^X ^ift SftT $LtZ>2W!f ytf&rv 
?t4>1>p [i,j,g+Ag] k&S. dtf)^)Hll±l/2+A 
g*>£. 1 ^-CO^TcD^W K/Pt#iB^*jfii7 , a 
yT4>\stf£j8.Zti&&X'm*)mZtiZ>. £tz. 1/2- 

c [i,j,g-Ag] =c [i.j.g] -p [i,j,g-Ag] i 
g<l/2 ( 5 ) 

^m$m*-*'^X<r)7\'4 K/Wgfcowtsgjfeus 
i 5 k , &«T1^ A li.^X(7)U^jUzMJ&t^mm(D 

SI 1 0i> it/Sfl 2 ET-^bb t/c J: d C . -JK#-feS«^ 
vx^*«HWtrS5k, 7X?liA-7h-y«t: 

is?>ui±m£tziiiemti:m<?>^i*i\iz i>&m^-z z t 

tPX'^ h . 

*^^5#fe5Sf 7 x?^(MtSA-7 h-^ 
HMCfclfVCtt. 1990^4^240^^^^^492050^ 



* ^#JS{;il/2l^M^£^£ : &J^A7*ci:7 r -f ;K9 
&J&1rmbX'r y7'4&X'l3.£<m— X'hh. 3rfc. x 

(2) tcfl!oTK;PftSi«itfc5eW«<t4£2:*«« 

k(= J: 0. OOfflfrf^oBStfXxyT 

10 r 6 T'NV2 B ffl<7)§s?$it^: 0 # 1 ic^sesfts . 

P [i.j.g] =0flc [i.j.g] ^lc=>p [i.j.g+A 
g] =lig>l/2 (3) 

u *ii<Q>£. mmTuj i,z$£tizz<7ttm<7)wmi,z 
ttB^&ffim&ut^imx'%<%:&m&w$>h. z<n 

Mfr^'X 7- -yy°7 lzt3\ t \Xli&7°zi7 r A jVp [i.j.g 
20 +Ag] Izii^X i>&M,k LTOtfflSLTV^®^ 
^^ 1 £1WZ.Z>Z blz£-oX'ffi>tlZ>. 

TSJI { 9 > 1/2 (4) 

^l^iJJt&Ulichney-^SullivanftetCj: OiSC^S^l-SM 
*micr>1}miiii&i)Hz$-%\,^ ^& y iHf/£tz\m 

30 WfeitVX^TWm (i,j) ttt;K$il4NXNcO 
mxf-yr300J3J:t>'302^i3UTO{:^$ai» (H 

tfm&ztiz. mz, XTv7°306tz&^xmm 
f ( i . j ) <offi##fe$t 7 7M <7)*ri£;-r ^ b)c^ 

wlm <i,j) «fc0t>A#v^*^^§ns. 

40 i»9tWN$V»i:*«JS$iii»i:. LX£.tZ>TU4 
h (i,j) Offl*^^vr310ttJUT0lC|ft^$iiS. 

4fc„ X^ y7°306tC*>V^T-&^6*P5:fea (ot •? f 
#mJ;D*#^> ^^>ilSk. m^tLX^hT^ 
Ah (i.j) <O<a*<Xx-yr308tfc^-Cl^lS^$ft 

JKtC. 3U7y»7x y7°308tiJ:t/310<om. j #N 
- 1 i: 0 V^A^fr'Xf y T312{C*3C^T 

X7^y7312£±iU-CS5£ffPS: (o^OJ^N 
-1 J:0^^<^okt^3) m£&%2ti&t. jlix 
50 T--/7314tii^T j + 1 izBMZtl. yuyvJ^WX 
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tc . *nm£&<7>®.v>m i < j = o > Kiifflsft 

<X^X\ Xy- -/y3mzi5\,^X i#N- 1 ±Di>7C 

£*U Tn^7^***xy7320k:i>vvciirr-f&. 
ttiXT-yTlisizti^X^fcto* (oiO i#N- 

wmimix^&ztwfrfrz. zomazk. K<mt>m 

SESitS. *WC, i<0ffi*<X7 i v7322tCtJV%T i + 
1 IzmfeZti. j <0|^f >y7316fci5Wt OCRS 

^4 mittiumizssmzn&mir&M.^-?*? 
aw-* ^-7 h-ytiLZTiSfti-mzft otzfrmmx't 

<tt&i§) 4Q2S:«^*1@S(;a&^^ix{fr-y-n2rtt 

<r>m<7)m^sm^.mzi.hi i (r>x *) i>n&Mzmm 
X'&$>zumm%w&x'$>z>. trgtc^z. mrn^- 
7 h-y^m^mmnmimizx o-cms^ 

4fy7/wwi — WPJi. •f<.X(7)L£^m.tf = f'#> 

t&SU Si$M^±<55ffi^2: f (x,y)07P-f^/ 
WX^-AMTW f (i.j) tC^-TS^<ffiffl 
$ixl>. -ecOX^^^OOcoai^^Jt^K^^l A^J 

±3*tfcia(C, ffe«t^?71^^m (i,j) « 

3 y tra.-^405rtt;Ea-r'^ 6PROM406rttefefi£;ft. 

4. PR0M406OiiJ^U4ifc®ES402<7)^2A7JJC« 

jtus<oai*{±2ffia®r^>fh (u> x- 
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*&x*)m&m:wmT)s>( h <x, y ) iz^mztiz. 
imth^-y h- >w£y&w£*iimmmc?>i±miz 

?>^?ttizi>mmx'£&„ 
mm. mmtmMnmizteuxit. /l/^x^ 

iSftf (x,y) 500*^ii^m (x,y) £r*rt6WfeJ£& 

io ~?x?50zzmLxwnm&zti. -eoasm^ftss 

fe^-tir#h (x.y) =f (x.y) Xm (x,y) tfm*f> 

4±keij®s*u>. ^(Tmmimsmiz^-t. ± 

i2Tl"Y f (x.y) rt^fp*«±IBTl^f h (x.y) fl<D 

20 (iiD^£s600£J: 9Jng$*U Ztli?Mtf> 

V (SP) 7-f;W*504lCgti&$*U fitA-7h- 

wmmz. 7 ^ ywA504^ o m LUKsmx-h -> x . 

M&fcitfWfe&Wvx -f ;W^504±tc:j?fJ>5r test 

(x,y) {iff-m^iX^Tl^^m (i.j) ^A,PR0Mi^{43 
>-tTi— ? ^gfMLT V^Dunn^ ^ 9^)7 4 frUxW 

>?z&mLxn&ztrfX'%&. ztix'ttMLtzfij)* 

eU8'J7>f;UA-^jgBgtt 7 ^,pA(i3>'fA-^©I«i 
$ tifz 7 ^ ^A7 y y ^ i o ixT , ^mffl^ 

-7 4 X7°U>( lZMLfcm&<,Z*5ft&^—7 h — y-ftlZ 

Mm&vxTwx oizi> mix-* & . 

h (i.j) =int <m (i.j) +f (i.j) } (6) 
40 ZZX\ int&W&£mL$%t>mTZ®')mx 6& 

ftZW&L. m (i.j) feiiXf (i.j) (nrxstv^v 
v 4cr>%&. ai^a^rwh (i.j) jii^T^iatc 
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^ <t>2* - m^) t # v ma obit aisrcMRfcK ^ $ k . 7* y ^^offe^^ffi^^a^a^^tfc 
slt^s. i^^, 3fas-*iswiT«»^6*?fl; ff-rsa* L^^sssm^a/h^s^tc. west 

(quantizer) Srfigd^i: t^^ggTi) I. . ^50 'T?*? £^«|-f t <>^-C'S>S. ^<0«J: a^«S 
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\m&&£-?*? (BNM) «0-»^t|-fi*^V^i^a^ 
:ffiR& (CDF) ^g^-rSdttioTUffr^S. =3: 

mzi ->T&m~h tjSiEPSSTS &frt>Th& . 

i:*Hm:3:£ 0 JotT. CKOJ: 0%&&Ztitz1r'£m 
^-?X?iz£ *) . II^^^^S^W^SS^^&'Jn 

%m>mir&%lzbfr%>&T'1b& „ 
£ fz . mftcox o lz±im&MU-?z. 9 co-vmnm 

tiz) -t^ztx-hh. z<r>£oi,zLx$mmbmm 
tc, 2MfcttoB®#£j£-c'§&. ±3B&msmffi*>&u 

Lxwsmmwz&tt<owmi)*maztiz i o iz^mw 

at>iz. 2?mmm±%9m&&M-?x7cowmco>px' 
wsai8fc*u>M«soH*b a,j) jcauhu » 

b (i.j) = glZtt%-r&£XZ 

b' (i.j) =g'KI-tl., (8) 

f (g) =zimWi$mi:$si'tztiMzimi 
ztnz-m<7>imi&¥mmix'&') , b- ajm-e^ 

XMH*th(6]#^^*^ (CDSC) , fcitf, 

5* hEHRTWS S^viBMl (CUSC) ^&£fifo*:#><9 
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24 

a&hft. mtixo. w»eu asgt&vMi*) 

HBR^f (g) =8 3 fc-r«»-i:t=J:'5-C^T-C§S. CU 
sc33JWif (g) =r 3 -Cffi*M, iOffitffiayh 

10 ^Lfcvx?£<^LTi3faB«0/s-:7 

tffi ( t k (08 t'-y h J 9«Wv3 itfc ) . 

^(iB® $r IBS V »Jg^>7- U 

fumi^tirt^m Lfzt^mm Lxmrft. ttzm l 
ifemg-?x?<n>yv4xy-)vm£z$mi,x 

v*8!^WWIJ2 LuaHB*^^^^{i*tJ#$ns. 
Z> J $t&m'?Z.9>g8i<?)tztb<F>7 o-^-a— hX'hh . 
^X^Ob (i.j) =gOffi*<M^3X^>n-&. iX^T. 

40 tltzm-^Mm^X^c^mt^Xr- -y ZT704lZii^X r =255 
/(®^ffl-©/jNffl) taftSeLT^. ^Lfc#^l 
U-?X?V>W>' (i.j) = r (b (i.j) -*/Jvfi) 5rH- 

ffifc it/fi/jNfi^O i:255t eoBt^-r-l) . 
*V^"C, SaLfclHBt*^**)*^ (i.j) 

50 B^o®>' (i.j) tez<om*mizm&2ti&. ttz. 
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&xu. mzm&Ltzmm^xrnmmnm' a. 

j ) j&^fi'hflJ: 0 t>/h? ^j&^j&ho&J&FXt- y 7708t 

Wmeffib' (i,j) ^Xf'^^tfcV^i'Mt 
^L<t£5£$*t&. XT-yT708KfcWCSS£ 
^^^S^%&i^:*i^7- y^712Jill^(i; X 
x y T714K;fc V %T „ JiLkO i 3 M^gl L^WfeSt^v 
X?tf)ffib' (i,j) fr^^'Jtc^iitfdttCioT^ 

*§£\ 4^XT-yr800££Vvt»feJ£#VX:?<Offib 
(i.j) =g*>miX^il§. Xr-yTWKfc 
IVC, X-f-y7°804-C«ffl-f &5£&a % b. cfcil/g 

n&Bmvx?<r)wsim>' o.j> <b u,j) 

-a) »/c3 + bfc*L<*4J:3fc:St«S*t*. 

li. mta. miomiz^zii&£o%i>cox'$>K). zz 
tarn**. 4fc, aniHtt, v-of-ifpacuscitaf^ 

X^ yT806tCi3V>T»fL^MSfflb' (i,j) 

b' (i,j) liXTy^lOK&UT^Og^ffiKs&g^fc. 

^a<&3ft^^i>L<«X-fy7"810<O 
.XT- yT808tCtJV^T. frU^BStiO)' (i.j) aSPf 

4. 

9) 8M&fi«r$*i.&fc. frUMiSttb' (i.j) i*3St 
ifc<Mik:R£$it&. x-fyrsostcfcwcs 
^J^r (o4 WSKSrv^i,^ ) mfetfteZtitzigrk 
4 fctixf •/ 7TH2iy»fc« - U3t«fe«ff vx ? 
<DW>' (i.j) UX-r-y7 , 814(Cfetvo<%yfc8&&4 
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6KfT?:*?*>ffib (i.j) = s#M*IX£*u 

T\ X-f-yT902KiSlvt\ 5eSta. b. cfcitXS* 

/MKittWtfcJ: OttttSii*. 
XT-vT904fci5Wt\ SS»UfctH&ltta--ex?<*>€[ 
10 b' (i.j) <D7*U-<# 

cbrt (b (i.j) -b) Xc + a 

i £ Tli r cbrt j &±Jtt*MM LT 0 . C 

*4J. JSRa. b. ctt*#i-Wu|-7-fe 
>yK «Wl»jS*JJ:tX5flI» (Jtfffiff) $^4. 

*>t>. b" (i.j) itfbMaiOfc^v^^SiHOflfeft* 
20 ?ibti&. 

±«0BSb' (i.j) otfT'±ieoft*ffiJ: V>*>e7> 
X^vr906K:*JV^-C5SW* (-04 *)±Z<%^k 

K:fcvvct±. sa«Lfc«e»#^x^<oii*«b' (i. 

**x-r-yr908t:fcV^^r$fLS. Xr- / 7°908^fc^T 
30 #^6^5: (o4 , 9J:0^§V'»t^* s «>l»kv^) ftjg** 
^$ii^#fe5t^vx^b' (i.j) T*± 
feofi/J^ffli 0 *>/h§ v^aSffiti^SPXr- y r912{ci> 

b' (i.j) tfXf-v?°9Ulz&^X* : £VlzimZix&. 
4fc, ^M^a*±. #fert#*1*eS«ry.x7fc:*rL 

40 :«<t-)-c, 2mmK0RB^) 

teSfVX^Jl RGB. CMYKfe«fctfffi<?)^t3j:4fe 
Ift^KiOMffl LTXr 3—T V > h lz J^ffl-T h Z b WT' 
#6. mm. ^40cOX^f^T-4OOi: tr^rrha- 
^X (Optronix) X^^tJrf ^t^'Tl, MB®<D 

h, zn* o%w&zmki-&miz^ 

ffi&L Lfc Wfe^l^-?X ^ ^ igffl-T hZttfT-%h. z<r> 
50 «tatLT^^^BfiH4^2fflRGBb'7 ? ^X^l>- 



(14) 



*£ff 2 6 224 2 9 



27 

«^#^X7?)B§il£lB3rfoII$r&fej£ 
#BB*5K-f £>-f .1 t £ J: -> T . a^£*l£>RGBB&<0 

6. COi^tcLT. feOx*;Mf£«fc 9/£^fS$fc» 
iSrts d^^tcas^-^^fcti. RG 

BM«BSraW>tf*ltt£ < 4 vvl fc X'h ~> X. i>L*<?) 
«k 3 %?*uWb*ltt' . iti:5fc±# 9 OBft W>£? 

. ±^r*>ffl|^*^ 1 B#im*:B*ffi£:IX6 . 

Jf-A-7-400(-J: 0^Jc$iiTH®a<O^fe^feBWl 
202, 1204. 1206££j£-t&. .rft£><i. -Hl^ft*. 

x^ftS. d<^tb0tc^4H^-f <fco3rifcf£ 
»tttffl-r«iifCS«. fcrtfU £«o*£, #£B 
&tf> (i,j) B^Ji»feSI#v^^<o^7h$ix^ ( i 
+1J> HSSfcttttSfL*. 4fc. *§fe®&?> (i,j) B 

fc. fffeB&tf> (i.j) B^(i»feJifPvx^o (i.j + 

i ) mmtimztLZ,. zti^sammt^ 

■/ 7*1208 „ 1210*3 «fc If 1212(ciJV vcfr *>#i & . 
<J^vt\ cn^Ha<OfeBffl*^iru-<(i:Xx-yr 

MzvyyhZtiX. xf«/ 7*1214. I2i6i5«ktfi2i8fc: 

fclvrHg^O^-^h-yB^^^ft-S. 7 

h-^B«hR (i.j) it^-y h-y^mm<7) (i,j) 

B^S-^-T. H«(C. Xx>/T1216*5itfl218^tJ»tS 
(BUI) li*ftehj&£i5cktffffeBmo^-7 

*U Xx yT1220tfc^THfe^N-7l — ^B^ffi* 
±#&. ^^-BfilO«-^^N-7l — Wfcfcfcwc 
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vxtz&mi-hztizx'). '^-7 h->wmiz&*? 
nzmiZitz z t z< &nmkmc§wt*&u%x v^ 

fcOWC (Maxval-BNM) k LXfcmZtlZ. Z<0%&. 
fexval(iy^Wfe$£^?X?<7) (M^O) 
(0U<£. 8h' y hi!ffei£fr?X?<7)*§1^ 255) . Z 
10 Oj:3^mL^Wfe«^v^^^ffi^S^t{i:. 
#B^<7)ffiiSrMaxval L?l v^^:iiS:=g-BS(c:oir^T 

^OUAt^j htmk^L&ZkWX'Z . ij 

cob*M2- lffl^t^^-ra^^N-^y-^^coigigrf 
4>u<*>«, $>«n$£mtfmki,zssffix~h&. 

i:*%4.itTtJ0. lOB^v-^hTii^-S.feo 
^IBK^flWrliWIWtfc&^U. $^ 45B^SJK 

o^cig^ ^ 7 hxim&&.v>mizmmBm<7)%:\,mfi* 
vtm t>ti$> z t tf&\^tfzixx\->z> . 

&zttfx'%&. mm. mk<7)4&7v>hwmiz& 

^x^^H$:flfeovx^{cML-C45- c7)ftjg$r^tf 

i>?mx'$>&zk&&^tfi*tix^&. t>*?*>jL. mm 
oiKs*<cMYK^7-ru ybtmtzi>mmx'£h. -r^ 
^*>. i^at^v^-cti. c (yrv) . m (^-b'>- 

r?) tiiX/Y (Hfe) co^5-B«I^N-7h-WbT 

-e^. m$&>*jy-7'v>h>tmtmmiz. nfe 

B® ( K ) Sr^tiE tT tot hZt ifiX'% h . 

z<r>**cDmwfrt>m®tL%^mwiz&>,^x . ±^<oiit 
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g=g+Ag 



p[ij,g]<D7-';x£&£ 

frorp[u.v.g]*#* 



WfeJS^ 7 4;i>* D(u,v,g)£ 

P'(u,v,g)*#s 
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e [i.j.g] =p' [i j.g] -p [ij.g] 
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Iflp[i,j,g+Ag]=l 
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ig]=c[i,j.g]+p[i.j,g+Ag] 
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